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DISTRIBUTION OF MARKS 
 

Paper with Practical 

Mid Sem(15Marks) 

Twoquestions tobe answered carrying 1mark each 2X1mark =2marks 

Twoquestionstobeansweredcarrying1.5marks each 2X1.5 marks= 3marks 

Twoquestions tobeanswered carrying 2markseach 2X2 marks=4marks 

One questiontobeansweredcarrying6markseach 1X6marks= 6marks 

End Sem(60Marks) 

Eightquestionstobeansweredcarrying 1markeach 8X1mark =8marks 

Eightquestionstobeansweredcarrying1.5markseach 8X1.5marks=12marks 

Eightquestionstobeansweredcarrying2markseach 8X2marks=16marks 

Fourquestionstobeansweredcarrying6markseach 4X6marks=24marks 

 

Paper without Practical 

Mid Sem(20Marks) 

Threequestionstobeansweredcarrying1markeach 3X1 mark =3marks 

Twoquestions tobeanswered carrying 2markseach 2X2 marks=4marks 

Twoquestions tobeanswered carrying 3markseach 2X3 marks=6marks 

One questiontobeansweredcarrying7markseach 1X7marks= 7marks 

End Sem(80Marks) 

Twelve questions tobeansweredcarrying 1markeach 12X1 mark=12marks 

Eightquestionstobeansweredcarrying2markseach 8X2marks=16marks 

Eightquestionstobeansweredcarrying3markseach 8X3marks=24marks 

Fourquestionstobeansweredcarrying7markseach 4X7marks=28marks 
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PROGRAMOUTCOME 

 B.SC zoologysyllabus imparts students with the knowledge toget ahead in the career path they choose andhelp 

them for rewarding a jobs. Program of the department has been designed to facilitate the students withboth 

theoretical and practical knowledge that it makes students learn about all the essential skills they requireto 

succeedintheircareerpaths. 

 Programhas also been designed to facilitateknowledge among the students and to inculcate the 

scientifictemperament insidethestudentsandoutsidethescientificcommunity. 

 
 

PROGRAMSPECIFICOUTCOME: 

 It provides students a launch-pad to enroll themselves for post graduate study in systematic and taxonomy. 

ToinculcateresearchStudentsbecomewellversedregardingbasicconceptsofmodernbiology,fieldsurveywork and 

social extension program and their applications in real life with Knowledge of various animals 

fromprimitivetohighlyevolvedformsanditscomplexity. 

 To fostercuriosityinthestudentsforZoology&understandpotentialofvariousbranchesofZoology. 

 To equipstudentswithlaboratoryskillsaswellasfieldbased studiestobecomeansuccessfulenterpreuner. 

 To highlightbiodiversity anditsneedofconservation,makeawareaboutwaysof sustainability. 

 Students become well versed regarding basic concepts of modern biology, field survey work and 

socialextension programandtheirapplicationsinreallife. 

 Practical work make the students skillful, this skill will help them to design outdoor activities involving 

localcitizensinconservingbiodiversityintheirdailylife. 

 Various activities like field survey and photography project develop their hidden talent, make their mind 

faceto think and act. Science exhibition, poster competition, short trip help in shaping their personality and 

doinnovationswhichwillbebeneficialforthecountry. 
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SYLLABI FORCBCS COURSE 
 

 
 

Sem 

 

CORECO

URESE(14

) 

AbilityEnhance

mentCompulso

ryCourse 

(AECC)(2) 

AbilityEnhance

mentElectiveC

ourse(AEEC)(2

) 
(Skill Based) 

Elective:Dis

ciplineSpecif

ic DSE(4) 

Elective:

Generic(

GE) 

(4) 

 

 
I 

CORE-I  
AECC-

IAECC-III(EV-

I) 

   

 
GE-IA 

CORE-II 

 

 
II 

CORE-III 
 

AECC-

IIAECC-III(EV-

II) 

   

 
GE-1B 

CORE -IV 

 

 

 
III 

CORE-V 
 

 

 
AECC-III(EV-III) 

 

 

 
SEC-I 

  

 

 
GE-2A CORE-VI 

CORE-VII 

 

 

 
IV 

CORE-VIII 
 

 

 
AECC-III(EV-IV) 

 

 

 
SEC-II 

  

 

 
GE-2B CORE-IX 

CORE-X 

 
 

V 

CORE-XI 
 
 

AECC-III(EV-V) 

 
DSE-I 

 

CORE-XII DSE-II 

 
 

VI 

CORE-XIII 
 
 

AECC-III(EV-VI) 

 
DSE-III 

 

CORE-XIV 
DSE-IV 

/Project 
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YEAR&SEMESTER-WISEPAPERS&CREDITSATA GLANCE 
 

Three-Year(6-Semester)CBCSProgramme (B.Sc.Hons)(ZoologyDepartment) 

Yr. Sl.No. CourseStructure Code CreditPoints 

F
IR

S
T

Y
E

A
R

 

SEMESTER-I 

1 Non-chordatesI:ProtistatoPseudocoelomates C-1.1 4+2 

2 PrinciplesofEcology C-1.2 4+2 

3    

4 EnvironmentalStudies& DisasterManagement (ForScience) AECC-1.4 4 

5 Ethics&Values(Unit-I) AECC-1.5 1 

SEMESTER-II 

6 Non-chordatesII: Coelomates C-2.1 4+2 

7 CellBiology C-2.2 4+2 

8 Food, Nutritionand Health GE-2.3 4+2 

9    

10 Ethics&Values(Unit-II) AECC-2.5 1 

S
E

C
O

N
D

Y
E

A
R

 

SEMESTER-III 

11 DiversityofChordates C-3.1 4+2 

12 Physiology:Controlling andCoordinating systems C-3.2 4+2 

13 FundamentalsofBiochemistry C-3.3 4+2 

14    

15    

16 Ethics&Values(Unit-III) AECC-3.6 1 

SEMESTER-IV 

17 ComparativeAnatomy ofVertebrates C-4.1 4+2 

18 Physiology :Life sustainingSystems C-4.2 4+2 

19 BiochemistryofMetabolic Process C-4.3 4+2 

20 EnvironmentandPublicHealth GE-4.4 4+2 

21    

22 Ethics& Values(Unit-IV) AECC-4.6 1 

F
IN

A
L

Y
E

A
R

 

SEMESTER-V 

23 MolecularBiology C-5.1 4+2 

24 PrinciplesofGenetics C-5.2 4+2 

25 AnimalBehaviour and Chronobiology DSE-5.3 4+2 

26 Economic Zoology DSE-5.4 4+2 

27 Ethics&Values(Unit-V) AECC-5.5 1 

SEMESTER-VI 

28 DevelopmentalBiology C-6.1 4+2 

29 EvolutionaryBiology C-6.2 4+2 

30 Immunology DSE-6.3 4+2 

31 ProjectWork /Fish and Fisheries DSE-6.4 6 / 4+2 

32 Ethics& Values(Unit-VI) AECC-6.5 1 

Notes: 

 C- Core Course 

 GE-GenericElectiveCourse 

 DSE- DisciplineSpecificElectiveCourse 

 AECC-AbilityEnhancementCompulsoryCourse 

 SECC-SkillEnhancementCompulsoryCourse(SkillBased) 

 Fora6 credit course, thetotalteachinghoursare:Minimum-50 Hours,Maximum-65 Hours 
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Objectives 

SEMESTER-I 

C-1.1:NON-CHORDATESI: PROTISTATOPSEUDOCOELOMATES 

Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSemPractical–

25/3hrs 

Objectiveofthepaperistoprovidebriefideaabouteachtaxonofthenon-chordateswithsomeimportantbiologicalfeatures. 
 

THEORY 

UNIT– I:Protista,Parazoa,Metazoaand Porifera 

General characteristics and Classification up to classes. Study of Euglena, Amoeba. Life cycle and pathogenicity 

ofPlasmodium vivax and Entamoeba histolytica. Locomotion and Reproduction in Protista.General characteristics 

andClassification uptoclasses,Canalsystemandspiculesinsponges. 

UNIT– II:Cnidaria &Ctenophora 

General characteristics and Classification up to classes, Metagenesis in Obelia, Polymorphism in Cnidaria, 

Coralsand coralreefs.General characteristicsand EvolutionarysignificanceofCtenophora. 

UNIT–III: Platyhelminthes 

GeneralcharacteristicsandClassificationuptoclasses.LifecycleandpathogenicityofFasciolahepaticaand 

Taenia solium. 

UNIT– IV: Nemathelminthes 

GeneralcharacteristicsandClassificationuptoclasses.Lifecycle,andpathogenicityofAscarislumbricoidesand 

Wuchereriabancrofti.Parasiticadaptationsinhelminthes. 

Note:Classificationto befollowed from“Barnes,R.D.(1982).Invertebrate Zoology, VEdition” 

 

PRACTICAL 

1. Studyofwhole mountofEuglena, AmoebaandParamecium, Binaryfissionand Conjugationin Paramecium. 

2. Examinationof pondwater collected fromdifferentplacesfordiversity in protista. 

3. StudyofSyconand Sycon (T.S.and L.S.),Hyalonema,Euplectella,Spongilla,Clathrina. 

4. StudyofObelia,Physalia,Millepora,Aurelia,Tubipora,Corallium,Alcyonium,Gorgonia,Metridium,Pennatula, 

Fungia,Meandrina,Madrepora.Velella ,Porpita 

5. Onespecimen/slideof anyctenophore. 
6. Studyof adultFasciolahepatica,Taenia soliumand theirlife cycles(Slides/microphotographs). 

7. Studyof adultAscarislumbricoidesand itslife stages(Slides/micro-photographs). 

8. To submit aProjectReportonany related topic on lifecycles/coral/coralreefs. 

Note:Classificationtobefollowedfrom“RuppertandBarnes(2006)InvertebrateZoology,8thedition,HoltSaundersInternation

alEdition” 
 

Outcomes 

 UnderstandtheAnimaldiversityaroundand principlesof classificationofanimals. 

 Learn aboutthedifferencesand similaritiesin thevariousaspectsofclassification. 

 Understand thepossiblegroupoftheinvertebrateobservedinnature. 

 

Text Books: 

1. KotpalRL;ModernTextbookofZoology–Invertebrates;RastogiPublications-Meerut;2016 edition 

2. RichardBusca,W. Moore,Stephen M. Shuster.Invertebrates;OUPUSA;3rdedition(19 January2016) 
 

SuggestedReadings: 
 RichardFox, RobertD.Barnes, EdwardE. Ruppert, InvertebrateZoology:A 

 FunctionalEvolutionary Approach, Brooks/Cole;7th edition2003 

 Barrington,E.J.W.InvertebrateStructure andFunctions.IIEdition,E.L.B.S. and 

 Nelson. 

 Hyman, L.H.Invertebrate Series(Recentedition) 

 Verma P.S. AManualofPracticalZoology:Invertebrates.SChandPublication 

 Parker JJand WA Haswel Textbookof Zoology. VolI andII 
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Objectives 

C-1.2:PRINCIPLESOFECOLOGY  

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

The objective of this paper is to provide basic idea about, various aspects of ecological components, 

populationinfluenceandstatisticalmeasures. 
 

 

 
UNIT–I: EcosystemandApplied Ecology 

THEORY 

Ecology: Autecology and synecology, Types of ecosystems with one example in detail, Food chain: Detritus 

andgrazing food chains, Linear and Y-shaped food chains, Food web, Energy flow through the ecosystem, 

EcologicalpyramidsNutrientandbiogeochemicalcyclewithoneexampleofNitrogencycle.EcologyinWildlifeConservati

on andManagement.Lawsoflimitingfactors,Studyofphysicalfactors-(Light,temperature). 

UNIT–II:Population 

Attributes of population: Density, natality, mortality, life tables, fecundity tables, survivorship curves, age ratio, 

sexratio, dispersal and dispersion Exponential and logistic growth, equation and patterns, r and K strategies. 

Populationregulation - density-dependent and independent factors, Population interactions, Gause’s Principle with 

laboratoryand fieldexamples. 

UNIT– III: Community 

Community characteristics: species richness, dominance, diversity, abundance, vertical stratification, Ecotone 

andedgeeffect;Ecologicalsuccessionwithone example.Theoriespertaining toclimaxcommunity. 

UNIT– IV:Biometry 

Biological data, graphical representation of data (frequency polygon and histogram), sampling techniques, 

measuresof central tendency (Mean, median and mode), Measures of dispersion (range, quartile deviation, mean 

deviationand standarddeviation),Hypothesisandhypothesistesting (Chi-squaretest,t- test) 

 

PRACTICAL 

1. Studyoflife tables andplottingofsurvivorshipcurves ofdifferenttypes fromthe hypothetical/realdataprovided. 

2. Determination of population density in a natural/hypothetical community by quadrate method and calculation 

ofShannon-Weiner diversityindexforthesamecommunity. 

3. Studyofanaquaticecosystem:Phytoplanktonandzooplanktoncollection,preservationandmounting,Measurement of 

temperature, turbidity/penetration of light, determination of pH, Dissolved Oxygen 

content(Winkler’smethod),BOD,COD,FreeCO2, Hardness,TDS. 

4. Reporton avisitto NationalPark/Biodiversity Park/Wild lifesanctuary. 

5. Chi-squareanalysisusingseeds/beads/Drosophila. 

6. Problemsonstandard deviation. 

7. Graphicalrepresentation ofdata (Frequencypolygon andHistogram). 

Outcomes 

 Learn aboutecosystem and biospheredueto thedynamicsin population. 

 Understand thediversity ofecosystems, to understandthelocallifestyle and problemsof the community. 

 Know about food chains, food webs and link it with human and for non-exploitation of the biotic and 

abioticcomponents. 

 

TextBook 

1. Odum,E.P. and Barrett,G.W., (2018).Fundamentalsof Ecology, 5th Edition 

2. Smith and Smith, ElementsofEcology,GlobalEdition;Pearson Education India;ninthedition (14May 2015) 

3. MyraSamuels, J. Witmer,A.Schaffner,Statisticsforthelife sciences,PrenticeHalls, Boston, 4thedition,2012 

 

SuggestedReadings: 

 Kormondy,(2017).ConceptsofEcology, Updated4/e,Pearson 

 Colinvaux,P.A.(1993).Ecology.IIEdition.Wiley,JohnandSons,Inc.Krebs,C.J.(2001).Ecology.VIEdition. 

BenjaminCummings. 

 Ricklefs,R.E.,(2000).Ecology.5thEdition.ChironPress 

 Dash M.C.,FundamentalsofEcology.McGrawHill 

 SmithTMand SmithRL, Elementsof Ecology,8th Edition,Pearson educationINC, USA 

 Miller, G.T. and Spoolman,S.E.(2017) EnvironmentalScience,14th Edition.Cengage Publication, NewDelhi. 

 BaneerjeePranabKumar, Introductionto biostatistics,SChand&Company;3rd Rev.Edn. 2006edition 

 ChainyGBN, MishraG,MohantyPK, 2016,Basic Biostatistics,KalyaniPublisher3rd edition 



CoursesofStudies,Science(Zoology Department)-2022 

9 |Page 

 

 

AECC-1.4:ENVIRONMENTALSTUDIES 
(FORSCIENCESTREAM) 

Full Marks – 

100Mid Sem – 20/1 

hrEndSem–80/3hrs 
 

UNIT– I 

TheEnvironment:TheAtmosphere,Hydrosphere,Lithosphere,Biosphere,Ecology,Ecosystem,Biogeochemical 

Cycle (Carbon Cycle, Nitrogen Cycle), Environment Pollution: Air Pollution, Water 

Pollution,SoilPollution,RadiationPollution 

UNIT–II 

Population Ecology: Individuals, Species, Pollution, Community, Control Methods of Population, 

Urbanizationand itseffectsonSociety,CommunicableDiseasesanditsTransmission,Non-Communicable Diseases 

UNIT–III 

EnvironmentalMovementsinIndia:GrassrootEnvironmentalmovementsinIndia,Roleofwomen,EnvironmentalMov

ementsinOdisha,StatePollution ControlBoard,CentralPollutionControl Board 

UNIT– IV 

Natural Resources: Conservation of Natural Resources, Management and Conservation of Wildlife, Soil 

Erosionand Conservation, Environmental Laws: Water Act, 1974, Air Act, 1981, The Wildlife (Protection) Act, 

1972,EnvironmentProtection,1986,Natural DisastersandtheirManagement 
 

SuggestedReadings: 

 DashMCand Mishra PC, Manand Environment,McMillan, London. 

 Mishra PCand DasMC, Environment andSociety,McMillan, London. 

 Odeem EP,FundamentalsofEcology,Natraj Publication. 

 MishraDD,FundamentalConceptin EnvironmentalStudies, S.Chand,NewDelhi. 

 AsthanaDK and AsthanaMeera,A Text bookofEnvironmentalStudies,S. Chand, NewDelhi. 

 BharucahErach,TextbookforEnvironmentalStudies,UniversitiesPressIndiaPvt. Ltd.,Hyderabad. 

 

 

 

 

 

 

 

 

1.1 Introduction: 

AECC-1.5(EV-I):ETHICS&VALUES 

UNIT-I:Issues RelatingtoWomen 

 

 

 
Full Marks – 

25EndSemTheory–25/1hr 

General introduction on Ethics andValues, Gender equality as an essential precursor to social progress, thepresent 

scenario,Desirablegenderrelatedvalues 

1.2 WomenandFamily: 

Pre-natal sex selection, Gendered practices in the family, Gender based division of labour in the family, 

Marriageand women, Marriageand women’sconsent, Child marriage,Practiceofdowry,Womenand familyviolence 

1.3 WomenandWork: 

Women’swork:TheInvisiblehands,Exploitationofwomenatwork,GenderStereotypingatwork,GlassCeiling,Womena

nd paygap,SexualHarassment ofwomenatwork,Working womenandroleconflict 

1.4 Women,CommunityandSociety: 

Violence against women in public spaces, Gender sensitive language and communication, Gendered 

language,Sexist Language, Gender neutral language, Women and property Rights, Women’s property Rights in 

IndianLaws,ThefunctionalityofWomen’sPropertyRights 
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SEMESTER-II 

C-2.1:NON-CHORDATESII:COELOMATES 

 

 

 

 
Full Marks – 

100MidSem–

15/1hr 

 
 

Objectives 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Theobjectiveofthispaperisaboutclassificationofcoelomateinvertebratesandthestructure,functionplusbiologyoftheseta

xonomiccategoriesaswell. 
 

 

 
UNIT– I: CoelomatesandAnnelids 

THEORY 

Evolutionofcoelom andmetamerism.GeneralcharacteristicsandClassification upto classes;Excretion in Annelida. 

UNIT– II:ArthropodaandOnychophora 

GeneralcharacteristicsandClassificationuptoclasses.VisionandRespirationinArthropoda.MetamorphosisinInsects. 

Sociallifeinbeesandtermites.Onychophora: GeneralcharacteristicsandEvolutionary significance. 

UNIT– III: Mollusca 

GeneralcharacteristicsandClassificationuptoclasses.RespirationinMollusca.TorsionanddetorsioninGastropoda.Evolutionary 

significanceoftrochophorelarva. 

UNIT–IV:Echinodermata 

GeneralcharacteristicsandClassificationuptoclasses.Water-

vascularsysteminAsteroidea,LarvalformsinEchinodermata,AffinitieswithChordates. 

Note:Classificationtobefollowedfrom“RuppertandBarnes(2006)InvertebrateZoology,8thedition,HoltSaundersInternationalEditio

n” 
 

 

 
1. Studyoffollowingspecimens: 

PRACTICAL 

2. Annelids- Aphrodite,Nereis,Heteronereis,Sabella, Serpula,Chaetopterus,Pheretima,Hirudinaria,Arenicola 

3. Arthropods–Tachypleus,Carcinoscorpious,Palamnaeus,Palaemon,Daphnia,Balanus,Sacculina,Cancer, 

Eupagurus, Scolopendra,Julus, Bombyx,Periplaneta, Squilla,Limulus Queen termitesand honeybees 

4. Onychophora–Peripatus 

5. Molluscs-Chiton, Dentalium,Pila,Doris, Helix,Unio,Ostrea, Pinctada,Sepia,Octopus,Nautilus,Mytillus,Loligo,Pecten 

6. Echinodermates-Pentaceros/Asterias,Ophiura,Clypeaster, 

Echinus,Cucumaria,Antedon,Ophiocoma,Echinocardium,Holothuria 

7. Studyofdigestivesystem,nephridiaofearthworm(Virtual). 

8. T.S. through pharynx,gizzard,andtyphlosolar intestineofearthworm. 

9. Mountofmouth partsand dissectionofdigestivesystemandnervoussystemof Periplaneta. 

10. To submit aProjectReportonany related topicto larvalforms(crustacean,molluscaandechinoderm) 

 

Outcomes 

 Learnaboutorigin ofmulticellular organismsfromunicellulareukaryotes. 

 Understand the concept and diversity of Non-Chordata with an amphasis and distinction in reference to 

coelom(e.g.infirstsemester,protistatopseudocoelomates). 

 To know about how organisms are classified based in Non-Chordata on their complexity, organization 

andcharacters. 

 

Text Books: 

1. KotpalRL(2014) Textbook ofZoology,Invertebrate,RastogiPublication 

2. Jordanand Verma PS(2009) InvertebrateZoology. SChandpublication. 

 

SuggestedReadings: 

 Barrington,E.J.W.(1979). InvertebrateStructureand Functions.IIEdition,E.L.B.S.andNelson. 

 Barnes,R.S.K.,Calow,P.,Olive,P.J.W.,Golding,D.W.andSpicer,J.I.(2002).TheInvertebrates:ANewSynthesis,IIIE

dition,BlackwellScience 

 Verma P S. (2010)A ManualofPracticalZoology: Non-chordates.SChand Publication 
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Objectives 

C-2.2:CELLBIOLOGY 
 

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSemPractical–

25/3hrs 

Objectivesofthepaperistoprovidebasicideaabout cytology,differentstructuresofcelland theiractivities. 

 

THEORY 

UNIT–I: Overviewof cellsandplasmamembrane 

ProkaryoticandEukaryoticcells,Virus,Viroids,Mycoplasma,Prions,Variousmodelsofplasmamembranestructure. 

Transport across membranes: Active and Passive transport, Facilitated transport. Cell junctions: Tightjunctions, 

Desmosomes,Gapjunctions. 

UNIT– II:Cytoskeleton&Endomembrane System 

StructureandFunctions:Microtubules,MicrofilamentsandIntermediatefilaments;StructureandFunctions:Endoplasmic 

Reticulum,Golgi apparatus,Lysosomes. 

UNIT– III: Mitochondria andPeroxisomes 

Mitochondria: Structure, Semi-autonomous nature, Endosymbiotic hypothesis; Mitochondrial Respiratory 

Chain,Chemi-osmotic hypothesis.Peroxisomes. 

UNIT– IV: Nucleus,CellDivisionandCellsignalling 

StructureofNucleus:Nuclearenvelope,Nuclearporecomplex,Nucleolus;Chromatin:EuchromatinandHetrochromatin 

and packaging (nucleosome); Mitosis, Meiosis, Cell cycle and its regulation; GPCR and Role ofsecond 

messenger(cAMP) 
 

PRACTICAL 

1. Preparationof temporarystained squash ofonionroottip tostudy variousstagesof mitosis. 

2. Studyofvariousstagesofmeiosis. 

3. Preparationof permanentslideto showthepresenceofBarrbodyinhumanfemale bloodcells/cheekcells. 

4. Preparationofpermanentslideto demonstrate: 

i. DNAby Feulgenreaction 

ii. DNAand RNAby MGP 

iii. MucopolysaccharidesbyPASreaction 

iv. Proteinsby Mercuricbromophenolblue/FastGreen 

5. Demonstrationofosmosis(RBC/Egg etc.). 

 

Outcomes 

 Learn about the Cell as the fundamental structure unit defines the function of all living things and knowledge 

ofthestructuresandfunctionsofbasiccomponentsofprokaryoticandeukaryoticcells,especiallymacromolecules, 

membranes,andorganelles. 

 Understand thecellularcomponentsunderlyingcelldivision. 

 To know the comparision and contrast the events of cell cycle and its regulation with communications of 
cellswith othercellsandtotheenvironment. 

 

Text Books: 

1. Karp,G.(2010).Celland Molecular Biology:ConceptsandExperiments. VIEdition. JohnWiley andSons.Inc. 

2. DeRobertis,E.D.P.andDeRobertis,E.M.F.(2006).CellandMolecularBiology.VIIIEdition.LippincottWilliamsand

Wilkins,Philadelphia. 

3. SHarisha(2007) Biotechnology proceduresand experimentshandbook.,InfinitySciencePress, Hingham 

 

SuggestedReadings: 

 BruceAlbert,BrayDennis,LevisJulian,RaffMartin,RobertsKeithandWatsonJames(2008).MolecularBiology 

oftheCell, VEdition,Garlandpublishing Inc.,NewYorkand London. 

 Becker,W.M.,Kleinsmith,L.J.,Hardin.J.andBertoni,G.P.(2009).TheWorldoftheCell.VIIEdition.Pearson 

BenjaminCummingsPublishing,SanFrancisco. 

 SuvarnaS,LytonC,BancroftJD(2013)Theoryandpracticeofhistologicaltechniques,ChurchillLivingstone,Elsevier, 

UK 

 Cooper,G.M.andHausman,R.E.(2009).TheCell:AMolecularApproach.VEdition.ASMPressandSunderland,Washi

ngton,D.C.;SinauerAssociates,MA. 
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GE-2.3:FOOD,NUTRITIONANDHEALTH  

 
Full Marks – 

100MidSem–

15/1hr 

 
 

Objectives 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Thiscourseprovidesessentialinformationregardingthefood,diet,nutritionandnutritionalvalueindifferentstagesofpeople

. 
 

 

 
UNIT– I: Basicconcept of foodandnutrition 

THEORY 

Food Components and food-nutrients, Concept of a balanced diet, nutrient needs and dietary pattern for 

variousgroups, adults,pregnantandnursingmothers,infants, schoolchildren,adolescentsandelderly 

UNIT– II:NutritionalBiochemistry: 

Carbohydrates, Lipids, Proteins- Definition, Classification, their dietary source and role Vitamins- Fat-soluble 

andWater-soluble vitamins- their dietary source and importance Minerals- Iron, calcium, phosphorus, iodine, 

seleniumandzinc:theirbiologicalfunctions 

UNIT– III:Health 

Introduction to health- Definition and concept of health, Major nutritional Deficiency diseases- Protein 

EnergyMalnutrition(kwashiorkorandmarasmus),VitaminAdeficiencydisorders,Irondeficiencydisorders,Iodinedeficie

ncy disorders- their causes, symptoms, treatment, prevention and government programmes, if any. Life stylerelated 

diseases- hypertension, diabetes mellitus, and obesity- their causes and prevention through dietary andlifestyle 

modifications, Social health problems- smoking, alcoholism, drug dependence and Acquired ImmunoDeficiency 

Syndrome (AIDS) - their causes, treatment and prevention, Common ailments- cold, cough, and fevers,their 

causesandtreatment 

UNIT– IV:Foodhygiene: 

Potable water- sources and methods of purification at domestic level Food and Water borne infections: 

Bacterialinfection:Cholera,typhoidfever,dysentery;Viralinfection:Hepatitis,Poliomyelitis,Protozoaninfection:am

oebiasis, giardiasis; Parasitic infection: taeniasis and ascariasis their transmission, causative agent, sources 

ofinfection, symptoms and prevention. Brief account of food spoilage: Causes of food spoilage and their 

preventivemeasures 
 

PRACTICAL 

1. To detectadulteration ina)Ghee b)Sugarsc)Tea leavesand d) Turmeric 

2. Estimation of Lactose in milk 

3. Ascorbicacid estimationin foodbytitrimetry 

4. Estimation of Calciumin foodsbytitrimetry 

5. Studyofthestoredgrainpestsfromslides/photograph(Sitophilusoryzae,Trogodermagranarium,Callosobruchus 

chinensisand Triboliumcastaneum):theiridentification,habitatandfoodsources, 

damagecausedandcontrol.Preparationoftemporarymountsoftheabovestoredgrainpests. 

6. Project- Undertake computer aided diet analysis and nutrition counseling for different age groups. OR 

Identifynutrient rich sources of foods (fruits and vegetables), their seasonal availability and price OR Study of 

nutritionlabeling onselectedfoods 

 

Outcomes 

 Learnaboutthenutritionalanddietvalueforallagesgroupandtoobtainknowledgeaboutpre-

transitionaldiseaseslikeunder-nutritionandcommunicablediseases. 

 Tounderstandvariouslifestylerelateddiseasesandtheirpreventivemeasureswhichhavepublichealthsignificance. 

 Toknowabout the,practice good nutrition and provide better care for themselvesandtheirlovedones. 

 

Text Books: 

1. Mudambi,SRandRajagopal,MV(2018).FundamentalsofFoods,NutritionandDietTherapy;SixthEd;NewAgeInterna

tionalPublishers. 

2. BamjiMS,RaoNP,andReddyV.(2017)TextBookofHumanNutrition;Oxford&IBHPublishingCo.PvtLtd., 

4thedition 

 

SuggestedReadings: 

 SrilakshmiB. Nutrition Science;2002;NewAgeInternational(P) Ltd. 

 SrilakshmiB. FoodScience;FourthEd;2007;NewAgeInternational(P) Ltd. 

 SwaminathanM.HandbookofFoodsandNutrition;FifthEd;1986;BAPPCO 
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AECC-2.5 (EV-II) :ETHICS&VALUES 

UNIT-II:ValuesandGoodCitizenship 

Full Marks – 

25EndSemTheory–25/1hr 
 

2.1 IndianConstitution: 

SalientValuesofPreamble:Sovereign,Socialist,Secular,Democratic,Republic,Justice,Liberty,EqualityandFraternity 

2.2 Patriotism: 

Patrioticvalueandingredientsofnationbuilding,ConceptofGoodcitizenship,Emotionalconnectionwiththecountry, 

DutiesofcitizensandQualitiesofgoodcitizens 

2.3 Volunteerism: 

ConceptoffacetsofVolunteerismandLeadership,Buildingabetter  

societythroughVolunteerism,BloodDonation,SocialWork,HelpingtheAged,EnvironmentalProtection 

2.4 WorkEthics: 

Punctuality,Cleanliness,Lawabidingness,RationalThinking andScientificTemper 



CoursesofStudies,Science(Zoology Department)-2022 

14|Page 

 

 

 

 

 

 

 

 

 
 

Objectives 

SEMESTER-III 

C-3.1:DIVERSITY ANDDISTRIBUTIONOFCHORDATES 

Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Objectiveofthepaperistoprovidebriefideaabouteachtaxonofchordateswithsomeimportantbiologicalfeaturesandsomeo

fthefeatureswithrespect to theirevolutionaryrelationship. 

 

THEORY 

UNIT– I:ProtochordatesandOriginof Chordates 

Protochordata: General characteristics ofHemichordata, Urochordata and Cephalochordata; Study oflarval formsin 

protochordates; RetrogressivemetamorphosisinUrochordata. 

General characteristics and outline classification Chordata. Dipleurula concept and the Echinoderm theory of 

originofchordates. 

UNIT– II:Agnantha,Pisces&Amphibia 

GeneralcharacteristicsofAgnatha:GeneralcharacteristicsandclassificationofcyclostomesuptoclassChondrichthyesand

Osteichthyes:classificationuptoorder,Migration,Parentalcareinfishes,Accessoryrespiratoryorgansinpisces,Evolutiona

rysignificanceofDipnoi. 

Amphibian: Origin of Tetrapoda (Evolution of terrestrial ectotherms); General characteristics and classification 

upto order.ParentalcareinAmphibia. 

UNIT– III:Reptilia&Aves 

General characteristics and classification up to order in reptiles; Affinities of Sphenodon; Poison apparatus 

andBiting mechanism in snakes. General characteristics and classification up to order in Aves Archaeopteryx - 

aconnectinglink; FlightadaptationsandMigrationinbirds. 

UNIT– IV:Mammals&Zoogeography 

General characters and classification up to order; Affinities of Prototheria; Adaptive radiation with reference 

tolocomotory appendages. Zoogeographical realms, Theories pertaining to distribution of animals, Plate tectonic 

andContinentaldrifttheory,distributionofvertebratesindifferent realms. 

 

PRACTICAL 

1. Protochordata: Balanoglossus, Herdmania, Branchiostoma, Colonial Urochordata, Sections of 

Balanoglossusthroughproboscisandbranchio-

genitalregions,SectionsofAmphioxusthroughpharyngeal,intestinalandcaudalregions.Permanent 

slidesofHerdmaniaspicules. 

2. Agnatha:Petromyzon andMyxine. 

3. Fishes: Scoliodon, Sphyrna, Pristis, Torpedo, Chimaera, Mystus, Heteropneustes, Labeo, Exocoetus, 

Echeneis,Anguilla,Hippocampus,Tetrodon/ Diodon,Anabas,Flatfish. 

4. Amphibia:Ichthyophis/Ureotyphlus, Necturus, Bufo, Hyla,Alytes,Salamander,Rhacophorus,Siren,Rana.. 

5. Reptilia:Testudo ,Chelone,Trionyx,Hemidactylus,Varanus,Uromastix,Chamaeleon,Ophiosaurus,Draco,Bungar

us,Vipera, Naja, Hydrophis,Zamenis,PythonCrocodylus.Key forIdentification ofpoisonousandnon-

poisonoussnakes 

6. Aves: Study ofsix commonbirdsfrom differentorders.Typesof beaksand claws.Study offeathers. 

7. Mammalia:Sorex, Bat(InsectivorousandFrugivorous), Funambulus,Loris,Herpestes,Erinaceous. 

8. Powerpointpresentationonstudyofanytwoanimalsfromtwodifferentclassesbystudents.Submissionofalbumoflocal 

species. 

 

Outcomes 

 Learnaboutthe classification,structure,functionandbiology of chordatesof differenttaxonomic classes. 

 Understandaboutspecialtopicslikezoogeography,metamorphosis,snakebites,migrationofbirds,parentalcareofamph

ibian,echolocationofmammals. 

 To knowregarding theoriginofchordatesandoriginoftetrapods. 

 

Text Books: 

1. KotpalRL;Modern TextbookofZoology–Vertebrates; RastogiPublications- Meerut;2016 edition 

2. Young,J.Z.(2004).TheLifeofVertebrates.III Edition. OxfordUniversity Press. 

3. TiwariSK(2006)Fundamentalsof World Zoogeography,Sarup& Sons 

 

SuggestedReadings: 

 PoughH. Vertebrate life,VIIIEdition, 2007Pearson International. 
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 HallB.K. andHallgrimssonB.(2008). Strickberger’sEvolution.IVEdition. Jonesand BartlettPublishersInc. 
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 HickmanCP,RobertsLS,KeenS,LarsonA,I’AnsonH,IsenhourDJIntegratedPrincipleofZoology,14thedition, 

2008,McGrawHillpublication 

 Verma PSandSrivastava PC.(2011) AdvancedPracticalZoology.SChand Publication. 

 

 

C-3.2:PHYSIOLOGY:CONTROLLINGANDCOORDINATINGSYSTEMS 

Full Marks – 

100MidSem –

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Objectives 

Objectives of this paper is to provide basic idea about various physiological processes, endocrine system 

andbasic aspect ofHistology. 
 

 

 
UNIT– I: Tissues& Tissue system 

THEORY 

Structure, location, classification and functions of epithelial tissue, connective tissue, muscular tissue and 

nervoustissue.Structureandtypesofbonesandcartilages, Ossification,bonegrowthandresorption. 

UNIT–II:Muscle &NervousSystem 

Histology of different types of muscle; Ultra structure of skeletal muscle; Molecular and chemical basis of 

musclecontraction. Structure of neuron, resting membrane potential, Origin of action potential and its propagation 

acrossthemyelinatedandunmyelinatednervefibers;Typesofsynapse,Synaptictransmissionand,Neuromuscularjunction;

Reflexactionanditstypes-reflexarc; Physiologyofhearingandvision. 

UNIT–III: ReproductiveSystem 

Histology oftestis andovary; Physiologyofmale and female reproduction; Hypothalamus-Pituitary & 

Gonadalaxis.Puberty,OvarianCycle,Methodsofcontraception inmaleand female,Placental hormones. 

UNIT–IV:EndocrineSystem 

Histology of endocrine glands – Hypothalamus (Neuroendocrine gland) pineal, pituitary, thyroid, 

parathyroid,pancreas, adrenal; hormones secreted by them and their mechanism of action; Classification of 

hormones andmechanism ofhormoneaction,(steroidal andnon-steroidalhormones). 

 

PRACTICAL 

1. Demonstrationofthe unconditioned reflex action(Deep tendonreflex suchasknee jerkreflex). 

2. Studyofpermanentslides- Squamousepithelium,Striatedmuscle fibresandnerve cells. 

3. Studyofpermanent slides-Pancreas,Testis,Ovary, Adrenal,Thyroid andParathyroid. 

4. Microtomy:Preparationofpermanentslides/photographs/computermodelsofanyfivetypesofmammalian(Goat/rat, 

etc)tissues 

 

Outcomes 

 Learn regarding the structure,function andregulation,ofendocrinesystems wouldbe broadened. 

 Understandtheprocessesunderlying maleand female reproductionand fertility. 

 To knowstudents’interestand passionforbiomedical scienceswouldbeinvoked. 

 

Text Books: 

1. MariebENandHoehn K,HumanPhysiology, (2013),9thedition,Pearson Education,USA. 

2. Endocrinology, HadleyMEandLevine JE (2009),PearsonEducation India;6thedition 

3. Textbook ofMedicalPhysiology, Guyton& Hall,Elsevier,12thedition,2016 

 

SuggestedReadings: 

 VictorP.Eroschenko.(2008). diFiore’sAtlas ofHistologywithFunctional correlations.XIIEdition.,Lippincott 

W.&Wilkins 

 MartiniFH,NathJLandBartholomewEF.(2015)FundamentalsofAnatomyandPhysiology.PearsonEducationPublica

tion, 

 Guyton,A.C.&Hall,J.E.(2006).TextbookofMedicalPhysiology.XIEdition.HercourtAsiaPTELtd./W.B.SaundersC

ompany. 

 Tortora,G.J. &Grabowski,S.(2006). PrinciplesofAnatomy & Physiology. XIEdition John Wiley&sons. 
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C-3.3:FUNDAMENTALSOFBIOCHEMISTRYANDMICROBIOLOGY 

Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Objectives 

Objectivesofthepaperistoprovidebasicideaaboutstructure,andfunctionofbio-

molecules,enzyme,itskineticsandregulationwiththeinformationregardingimmunoglobulin and comprehensive study related 

Micro-organisms and their diseases. 

 

THEORY 

UNIT–I: Carbohydrates& Lipids 

StructureandBiologicalimportance:Monosaccharides,Disaccharides,PolysaccharidesandGlycoconjugates;Structurea

ndSignificance: Physiologicallyimportantsaturatedandunsaturatedfattyacids,Tri-

acylglycerols,Phospholipids,Glycolipids,Steroids. 

UNIT–II:Proteins 

Aminoacids:Structure,ClassificationandGeneralpropertiesofα-

aminoacids;Physiologicalimportanceofessentialandnon-essentialα-aminoacids. 

Proteins:Bondsstabilizingproteinstructure;Levelsoforganizationinproteins;Renaturation,Denaturation;Introduction 

tosimpleandconjugateproteins 

Immunoglobulins:Basic Structure,Classesand Function, Antigenic Determinants. 

UNIT–III:Enzymes 

Nomenclature and classification; Cofactors; Specificity of enzyme action; Isozymes; Mechanism of enzyme 

action;Enzyme kinetics; Factors affecting rate of enzyme-catalyzed reactions; Derivation of Michaelis-Menten 

equation,ConceptofKmandVmax,Lineweaver-Burkplot;Multi-

substratereactions;Enzymeinhibition;Allostericenzymesandtheirkinetics; Regulationofenzymeaction. 

 

    UNIT-IV:Microbiology 

Bacteria: Classification, structure and reproduction (conjugation, transformation, transduction) ; Disease (typhoid,     

 Cholera and Tuberculosis) ;Virus: Classification, structure and reproduction, complementation test in Bacteriophage;  

Prions, viroid microbes of food, agriculture and industry, Disease(Swine flu, Zika virus and AIDS) ;Transposable genetic   

elements: transposon in bacteria,transposon in human ,Ac-Ds elements in maize and P-elements in Drosophila. 

 

PRACTICAL 

1. Qualitative testsoffunctionalgroupsin carbohydrates,proteinsand lipids. 

2. Paper chromatographyofamino acids. 

3. Actionof salivary amylase underoptimum conditions. 

4. EffectofpH,temperatureandinhibitorsonthe actionofsalivary amylase./Urease/acid oralkaline phosphatase 

5. Demonstration ofproteinsseparation bySDS-PAGE. 

6. Identificationof differentbacteria and virusesthrough slide/photographs 

7. Linkage maps based on data from conjugation, transformation, transduction 

 

Outcomes 

 Tolearnaboutstructure-functionalrelationshipsofcarbohydrates,proteinsandlipidsanddescribethestructureand 

roleofpurinesandpyrimidine in nucleicacidsandtheirtypes,cotcurves, hypo-hyperchromicityofDNA. 

 Tounderstandtheenzyme,mechanismofactionofenzymes;coenzymes,co-

factors,Isozymes;kineticsofenzymecatalysedreactionsandenzymeinhibitionsandregulatory process. 

 Learnaboutbasiclaboratory techniquesandequipmentsused inbiochemistry. 

 

Text Books: 

1. Satyanarayanand Chakrapani,(2017) Biochemistry,Elsevier;Fifth edition 
2. Cox,M.Mand Nelson,D.L. (2008).Lehninger’sPrinciples ofBiochemistry,VEdition, 

W.H.FreemanandCo.,NewYork. 

3. JeremyM.Berg, LubertStryer,John L.Tymoczko,GregoryJ.Gatto, Biochemistry,8th edition,2015. 

4. VictorW.,Rodwell,DavidA.,Bender,KathleenM.,Botham,PeterJ.,Kennelly,P.Anthony,Harper’sIllustrated 

Biochemistry,31stedition. 

5. TortoraGJ,FunkeBRandCaseCL(2016)Microbiology:Anintroduction,PearsonIndiaEducationServicesPvt.Ltd.11t

h edition 

 

SuggestedReadings: 

 Murray,R.K.,Bender,D.A.,Botham,K.M.,Kennelly,P.J.,Rodwell,V.W.andWell,P.A.(2009).Harper’sIllustrated 
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Biochemistry,XXVIIIEdition,InternationalEdition,TheMcGraw- HillCompaniesInc. 

 Watson,J.D.,Baker,T.A.,Bell,S.P.,Gann,A.,Levine,M.andLosick,R.(2008).MolecularBiologyoftheGene,VIEditio

n,ColdSpringHarborLab.Press,PearsonPublication. 

 Hames,B.D.andHooper,N.M.(2000).InstantNotesinBiochemistry,IIEdition,BIOSScientificPublishersLtd.,U.K. 
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 DevasenaT. (2010). Enzymology OxfordUniversity Press;1 edition 

 Berg,J.M., Tymoczko,J.L.andStryer, L.(2007).Biochemistry, VI Edition, W.H. Freemanand Co.,NewYork. 

 PelezarJr.MJ, Chan E.C.S.and KriegNR(2001) Microbiology, Mc-GrawHillEducation 

 

 

AECC-3.6(EV-III): ETHICS&VALUES 

UNIT-III:IssuesofDrug,Tobaccoand AlcoholAddiction 

 

 

 

 
FullMarks –25 

EndSemTheory– 25/1hr 

3.1 Extentof the Problem: 

ExtentofDrugandTobaccoaddictionandalcoholisminIndia,Mythsassociatedwiththem,Healthhazardsassociatedwithth

emandhowtheyhavebecomesilent killers 

3.2 Socio-economicimpact: 

Socio-economicimpactof DrugandTobacco addictionandalcoholism: 

Lossofphysicalandmentalstrength,Lossofcharacter,Lossoffamilytiesandrelationship,Lossofearningandlivelihoodpote

ntials, Lossofsocietalrespectanddignityetc 

3.3 LawstoAddressthisProblem: 

SilentfeaturesofsociallegislationsuchasNDPSAct,1985andCOTPAAct,2003,MechanismandGovernmentSchemesfor

prevention,deaddictionandrehabilitation 

3.4 RoleofStake -holders: 

ProvisionofTobaccofreecampusandroleofstudents,Roleofstudentsintheirfamilyandimmediatesurroundings,RoleofN

GOsandotheragencies 
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SEMESTER-IV 

C-4.1:COMPARATIVEANATOMYOFVERTEBRATES 

 

 

 

 
FullMarks–100 

 

 

Objectives 

Mid Sem – 

15/1hrEnd Sem Theory – 

60/3 hrsEndSem Practical – 

25/3hrs 

Tounderstandthestructuresofdifferentsystemssuchas,integumentary,skeletal,digestive,respiratory,circulatory,ur

ogenital,nervousandsensoryorgansincomparativewayamongthevertebrategroups. 

 

THEORY 

UNIT– I: Integumentary &SkeletalSystem 

Structure,functionsandderivativesofintegument(Scale,claw,nail,hair,featheranddentition).Axialandappendicularskel

eton,Jawsuspensorium,Visceral arches. 

UNIT– II:Digestive&Respiratory System 

Alimentarycanalandassociatedglands;Respirationthroughskin,gills,lungsandairsacs;Accessoryrespiratoryorgans. 

UNIT– III:Circulatory andUrinogenitalsystem 

Generalplanofcirculation,evolutionofheartandaorticarches;Successionofkidney,Evolutionofurinogenitalducts, 

Typesofmammalianuteri. 

UNIT– IV: NervousSystem &SenseOrgans 

Comparativeaccountof brain;Nervoussystem,Spinalcord, Cranial nerves in 

mammals.Classificationofreceptors:Briefaccountofvisual andauditory receptorsinman.Chemoandmechanoreceptors 

 

PRACTICAL 

1. Studyofplacoid,cycloidandctenoidscalesthroughpermanent slides/photographs 

2. DisarticulatedskeletonofFrog,Varanus,Fowl,Rabbit. 

3. Carapaceandplastronofturtle/tortoise(Photographs,chartsetc). 

4. Mammalian skulls:Oneherbivorousand onecarnivorousanimal. 

5. Studyofstructureofanytwoorgans(heart,lung,kidney, eyeandear) fromvideorecording(maybeincludedifdissection 

not permitted). 

6. Projecton skeletalmodificationsin vertebrates(may beincluded ifdissection notpermitted). 

 

Outcomes 

 To understand the comparative account of the different vertebrate systemsand pattern of vertebrate 

evolution,organisation andfunctionsofvarioussystems. 

 Learn the comparative account of integument, skeletal components, their function and modifications in 

differentvertebrates. 

 To know about evolution of heart, modification in aortic arches, structure of respiratory organs used in 

aquatic,terrestrial and aerial vertebrates; and digestive system and its anatomical specializations with respect to 

differentdietsandfeedinghabits. 

 

Text Books: 

1. Kardong,K.V. (2005)Vertebrates’Comparative Anatomy, Functionand Evolution. IV Edition. McGraw-

HillHigherEducation 

2. Kent,G.C.andCarrR.K.(2000).ComparativeAnatomyoftheVertebrates.IXEdition.TheMcGraw-HillCompanies3. 

R. K.Saxena and SumitraSaxena(2016).Comparative Anatomy of Vertebrates2nd edition. 

 

SuggestedReadings: 

 Hilderbrand,M andGaslowG.E.AnalysisofVertebrate structure,JohnWiley and Sons 

 Walter,H.E. and Sayles, L.P;Biology ofVertebrates, KhoslaPublishing House 



CoursesofStudies,Science(Zoology Department)-2022 

111|Page 

 

 

C-4.2:PHYSIOLOGY:LIFESUSTAININGSYSTEMS 
 

 
Full Marks – 

100MidSem–

15/1hr 

 
 

Objectives 

End Sem Theory – 60/3 

hrsEndSemPractical–

25/3hrs 

Toprovideabasicinformationregardingthephysiologyofdigestion,respiration,circulation,excretionandadaptation. 
 

 

 
UNIT– I: Physiology of Digestion 

THEORY 

Structural organization and functions of gastrointestinal tract and associated glands; Mechanical and 

chemicaldigestion of food; Absorptions of carbohydrates, lipids, proteins, water, minerals and vitamins; Hormonal 

control ofsecretion ofenzymesingastrointestinaltract. 

UNIT–II:Physiology ofRespiration 

Histologyoftracheaandlung;Mechanismofrespiration,Pulmonaryventilation;Respiratoryvolumesandcapacities; 

Transport of oxygen and carbon dioxide in blood; Respiratory pigments, Dissociation curves and 

thefactorsinfluencingit;Carbonmonoxidepoisoning;Controlofrespiration. 

UNIT–III: RenalPhysiologyand Blood 

Structure of kidney and its functional unit; Mechanism of urine formation; Regulation of water balance; 

Regulationofacid-

basebalance.Componentsofbloodandtheirfunctions;Structureandfunctionsofhaemoglobinhaemostasis:Haemopoiesis,

Bloodclottingsystem,Bloodgroups:Rhfactor,ABO andMN. 

UNIT– IV: Physiology ofHeart 

Structure of mammalian heart; Coronary circulation; Structure and working of conducting myocardial fibers. 

Originand conduction of cardiac impulses Cardiac cycle; Cardiac output and its regulation, Frank-Starling Law of 

theheart, nervousand chemicalregulationof heartrate.Electrocardiogram,Bloodpressure anditsregulation. 

 

PRACTICAL 

1. Determination ofABOBloodgroup 

2. Enumeration ofredbloodcellsandwhite blood cellsusinghaemocytometer 

3. Estimationofhaemoglobinusing Sahli’shaemoglobinometer 

4. Preparationof haeminandhaemochromogencrystals 

5. Recording of blood pressureusing asphygmomanometer 

6. Examinationofsectionsofmammalianslides:oesophagus,stomach,duodenum,ileum,rectumliver,trachea,lung,kidne

y. 

 

Outcomes 

 Learnaboutbasicfundamentalsandunderstandadvancedconceptsrelatedtosystemsinthebody,theirfeedback 

loopcontrols. 

 TounderstandtheconnectionsbetweenknowledgeofPhysiologyinrelationtorealworldsituations,includinghealthy 

lifestyledecisions,diseasesanddisordersandhomeostaticimbalances. 

 Toknowtheroleofself-sustainingsystemslikecirculatory,digestive,respiratoryandexcretorysystemsandhow 

alloftheseworkinunisontomaintainabalanceinthebody. 

 

Text Books: 

1. MariebE.N.andHoehn K.N.(2009)Human Physiology.Pearson Education Publication,9th edition 

2. Tortora,G.J. &Grabowski,S.(2006). PrinciplesofAnatomy & Physiology. XIEdition John Wiley&sons. 

3. Guyton & Hall,(2016) TextbookofMedicalPhysiology. Elsevier,12th edition 

 

SuggestedReadings: 

 VictorP.Eroschenko.(2008).diFiore’sAtlasofHistologywithFunctionalcorrelations.XIIEdition.Lippincott 

W.& Wilkins. 

 VanderA,ShermanJ.andLucianoD.(2014).Vander'sHumanPhysiology:TheMechanismofBodyFunction.XIIIEditio

n,McGrawHills. 

 MoyesC.D.,SchultePM (2016),Principlesofphysiology,2ndedition, Pearsoneducation,3rd. 

 Guyton,A.C.&Hall,J.E.(2006).TextbookofMedicalPhysiology.XIEdition.HercourtAsiaPTELtd.W.B.SaundersCo

mpany. 
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C-4.3:BIOCHEMISTRYOFMETABOLICPROCESSES  

 
FullMarks–100 

 

 

Objectives 

Mid Sem – 

15/1hrEnd Sem Theory – 

60/3 hrsEndSem Practical – 

25/3hrs 

Toprovidebasicinformationregardingthemetabolismofcarbohydrates,lipidsandproteinsindetails.Theywillalsolearnab

outoxidativephosphorylationandredoxreactions. 

 

THEORY 

UNIT– I: Overviewof Metabolism 

Catabolism vs Anabolism, Stages of catabolism, Compartmentalization of metabolic pathways, Shuttle systems 

andmembrane transporters; ATP as "Energy Currency of cell"; coupled reactions; Use of reducing equivalents 

andcofactors; Intermediarymetabolismandregulatorymechanisms. 

UNIT– II:CarbohydrateMetabolism 

Sequence of reactions and regulation of glycolysis, Citric acid cycle, Phosphate pentose pathway, 

Gluconeogenesis,GlycogenolysisandGlycogenesis. 

UNIT–III:LipidandproteinMetabolism 

β-oxidation and omega -oxidation of saturated fatty acids with even and odd number of carbon atoms; 

Biosynthesisofpalmiticacid;Ketogenesis 

Catabolism of amino acids:Transamination, Deamination, Urea cycle; Fate of C-skeleton of Glucogenic 

andKetogenicaminoacids. 

UNIT– IV:Oxidative Phosphorylation 

Redoxsystems;Reviewofmitochondrialrespiratorychain,Inhibitorsandun-couplersofElectronTransportSystem 
 

PRACTICAL 

1. Estimation of totalprotein ingiven solutions 

2. DetectionofSGOTand SGPTorGSTand GSHinserum/tissue 

3. Tostudy theenzymaticactivity ofTrypsin/Lipase. 

4. To performtheAcid and Alkalinephosphataseassay fromserum/tissue. 

5. DryLab (Virtual):Totracethe labelled CatomsofAcetyl-CoA tillthey evolve asCO2 in the TCAcycle. 

 

Outcomes 

 Learntheprocessesin metabolism and regulation ofmetabolic pathways. 

 Understandthemetabolismofcarbohydrates,proteinsandlipidsthroughvariousanabolicandcatabolicpathways like 

glycolysis, gluconeogenesis, Krebs cycle, Glycogen metabolism, transamination, 

deamination,ureacycle,betaandomegaoxidation ofsaturatedfattyacidsand theirregulation;Ketogenesis. 

 Know in detail about concepts to illustrate how enzymes and redox carriers and the oxidative 

phosphorylationmachineryoccur. 

 

Text Books: 

1. Satyanarayanand Chakrapani,(2017) Biochemistry,Elsevier;Fifth edition. 

2. Cox,M.MandNelson,D.L.(2008).LehningerPrinciplesofBiochemistry,VEdition,W.H.FreemanandCo.,NewYork. 

 

SuggestedReadings: 

 Murray,R.K.,Bender,D.A.,Botham,K.M.,Kennelly,P.J.,Rodwell,V.W.andWell,P.A.(2009).Harper’sIllustrated 

Biochemistry,XXVIIIEdition,InternationalEdition,TheMcGraw-HillCompaniesInc. 

 Berg,J.M., Tymoczko,J.L.andStryer, L.(2007).Biochemistry, VI Edition, W.H. Freemanand Co.,NewYork. 

 Hames,B.D.andHooper,N.M.(2000).InstantNotesinBiochemistry,IIEdition,BIOSScientificPublishersLtd.,U.K. 
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GE-4.4:ENVIRONMENTANDPUBLICHEALTH 
 

 
Full Marks – 

100MidSem–

15/1hr 

 
 

Objectives 

End Sem Theory – 60/3 

hrsEndSemPractical–

25/3hrs 

Objectiveofthispaperistoprovideinformationregardingenvironmentalhazards,pollution,wastemanagementtechnolog

iesanddiseases. 
 

 

 
UNIT– I: Environmentalhazards 

THEORY 

Sources of Environmental hazards, hazard identification and accounting, fate of toxic and persistent substances 

intheenvironment,doseResponseEvaluation,exposureAssessment. 

UNIT– II:Pollution 

Air, water, noise pollution sources and effects, Pollution control; Greenhouse gases and global warming, Acid 

rain,Ozonelayerdestruction,Effectofclimatechangeonpublichealth 

UNIT–III: Waste Management Technologies 

Sourcesof waste,typesand characteristics, Sewagedisposal and itsmanagement, 

Solid waste disposal, biomedical waste handling and disposal, nuclear waste handling and disposal, Waste 

fromthermal power plants, Case histories on Bhopal gas tragedy, Chernobyl disaster, Seveso disaster and Three 

MileIsland accidentandtheiraftermath 

UNIT– IV: Diseases 

Causes, symptomsandcontrolof:Tuberculosis,Asthma,Cholera,Typhoid,Malaria andAIDS 

 

PRACTICAL 

1. TodeterminepH,Cl,SO4, NO3in soil andwater samplesfromdifferentlocations. 

 

Outcomes 

 Tolearnaboutspecifyapproachesforassessing,preventing,andcontrollingenvironmentalhazardsthatposeriskstohum

anhealthandsafety. 

 Understand thegeneralmechanisms of toxicity ineliciting atoxic response tovariousenvironmentalexposures. 

 Toknowaboutvariousriskmanagementandriskcommunicationapproachesinrelationtoissuesofenvironmentaljustice

andequity 

 

Text Books: 

1. Cutter,S.L.(1999) EnvironmentalRisk andHazards, Prentice-Hallof India Pvt. Ltd.,NewDelhi. 

2. ParkK(2017) ParksTextBook ofPreventive& SocialMedicine,BanarsidasBhanotPublishers 

 

SuggestedReadings: 

 KolluruRao,BartellSteven,PitbladoRandStricoff1996.“RiskAssessmentandManagementHandbook”,McGrawHill

Inc.,NewYork. 

 KofiAsante Duah 1998“Risk Assessmentin Environmentalmanagement”, John Wileyand sons,Singapore. 

 Kasperson,J.X.andKasperson,R.E.andKasperson,R.E.,2003.GlobalEnvironmentalRisks,V.N.UniversityPress, 

NewYork, 

 JosephFLouvarandBDianeLouver1997HealthandEnvironmentalRiskAnalysisfundamentalswithapplications, 

PrenticeHall,NewJersey. 

 WardlawGM, HamplJS.Perspectivesin Nutrition;SeventhEd;2007;McGrawHill. 

 LakraP, Singh MD.Textbookof NutritionandHealth;FirstEd; 2008;Academic Excellence. 

 ManayMS, Shadaksharaswamy. Food-FactsandPrinciples; 1998;NewAgeInternational(P) Ltd. 
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AECC-4.6 (EV-IV):ETHICS&VALUES 

UNIT-IV :EthicalValues forStudent Life 

Full Marks – 

25EndSemTheory–25/1hr 
 

4.1 Meaning andObjectiveofEducation: 

Knowledgeis power and questforknowledge is the real meaning of education, not 

questforDegreeandqualifications;Realeducationbuildscharacter:DifferencebetweenAcademicQualificationandAbili

ty,Academic failurecould befailurewithin theclassroom, butnot outside(i.e. Failed inexam, passed in life!) 

4.2 ChallengesforEthicalPracticesinInstitutionsofHigher Education: 

Ragging,SuicideandNeedforEducationalCounseling,Violencevs.PeacefulProtest,Conflictresolution,Plagiarismand

violationof IntellectualpropertyRights, Cheatingin Examination andotherFraudulentPractices 

4.3 InterpersonalRelationandCommunity LifeinHEI: 

Green Preacher and conservation of Energy, Community Life in Campus including Hostels, Local Common 

area,Inter personalrelations(Students-Teacher,Students-StudentandMan-Woman,Positivie Friendship) 

4.4 EthicalLeadershipinAcademicInstitution: 

Concept and Traits of Leadership to Provide solution, everyone has Leadership Role (not limited to 

position),ConceptofEthicalleadership,ScopeofLeadershipincollegeandUniversitiesfor Students,Teachers 

andAdministrators,ImportanceofCo-curricularandextra-curricular activities 
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Objectives 

SEMESTER-V 

C-5.1:MOLECULARBIOLOGY 

 

 

 

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

The objectives of this paper is to provide comprehensive idea about the structure and function of nucleic 

acidand regulationsofgeneexpression. 
 

THEORY 

UNIT– I: Nucleic Acids,DNAReplication& Repair 

Structure:Purine ,Pyrimidines,Nucleosides and Nucleotides; Salient features of DNA and RNA, Watson and Crick 

model of DNA., Nucleic acids cot curves, denaturation andrenaturation of DNA, Hypo-Hyper Chromaticity of 

DNA,DNA Replication in prokaryotes and eukaryotes, mechanism of DNA replication, Semi-conservative, 

bidirectional and semi-discontinuous replication, RNA priming, Replication of circular and linear ds-DNA, 

replicationoftelomeres,Pyrimidinedimerizationandmismatchrepair. 

UNIT– II:Transcription& Translation 

RNA polymerase and transcription Unit, mechanism of transcription in prokaryotes and eukaryotes, synthesis 

ofrRNAandmRNA,transcriptionfactorsandregulationoftranscription. 

Genetic code, Degeneracy of the genetic code and Wobble Hypothesis; Process of protein synthesis in 

prokaryotes:Ribosome structure and assembly in prokaryotes, fidelity of protein synthesis, aminoacyl tRNA 

synthetases andcharging of tRNA; Proteins involved in initiation, elongation and termination of polypeptide chain; 

Inhibitors ofprotein synthesis;Differencebetweenprokaryoticandeukaryotictranslation. 

UNIT– III: PostTranscriptionalModificationsandProcessing of EukaryoticRNA 

Structure of globin mRNA;Split genes: concept of introns and exons, splicing mechanism, alternativesplicing,exon 

shuffling,andRNAediting,ProcessingoftRNA. 

UNIT– IV:GeneRegulation &RegulatoryRNAs 

Transcription regulation in prokaryotes: Principles of transcriptional regulation with examples from lac operon 

andtrpoperon;Transcriptionregulationineukaryotes:Activators,repressors,enhancers,silencerelements;Genesilencing, 

RNAinterference,miRNA,siRNA. 
 

PRACTICAL 

1. StudyofPolytene chromosomesfrom Chironomous/Drosophilalarvae 

2. Preparationof liquid culturemedium (LB) and raise culture ofE.coli 

3. Estimation of the growthkineticsof E.coliby turbiditymethod 

4. Preparationof solid culturemedium(LB) and growth ofE.coli by spreadingand streaking 

5. QuantitativeestimationofSalmonsperm/calfthymusDNAusingcolorimeter(Diphenylaminereagent)orspectrophoto

meter (A260nmmeasurement) 

6. Quantitativeestimation of RNAusing Orcinolreaction 

7. Studyand interpretationof electronmicrographs/photographshowing 

(a) DNA replication,(b)Transcriptionand(c)Split genes. 

 

Outcomes 

 To learn and describe the basic structure of nucleic acids at the molecular level and with a deeper 

understandingofthestructureofDNAstudentswillbeabletoexplainhowRNAdiffersfromDNA. 

 Understand about the DNA packaging inside the nucleus in association with the histone proteins and 

organizedinagenome. 

 To know the profound understanding of the process of transcription, including the three major steps of 

initiation,elongation, and termination and how this process is both similar and different in prokaryotic and 

eukaryoticorganisms. 

 

Text Books: 

1. Karp,G.(2010) Cell andMolecular Biology: ConceptsandExperiments. VIEdition. JohnWiley and Sons. Inc. 

2. LewinB. (2013).GeneXI,Jonesand Bartlett. 

3. De RobertisE.D.P. (2017)Cell and MolecularBiology 8Ed. 

4. ArnoldBerk,ChrisA.Kaiser,HarveyLodish,AngelikaAmon,HiddePloegh,AnthonyBretscher,MontyKriegerKelsey

C.Martin(2016)MolecularCell Biology.8thedition. 

 

SuggestedReadings: 
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 Becker,W.M.,Kleinsmith,L.J.,Hardin.J.andBertoni,G.P.(2009).TheWorldoftheCell.VIIEdition.Pearson 

BenjaminCummingsPublishing,SanFrancisco. 
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 BruceAlberts,AlexanderJohnson,JulianLewis,MartinRaff,KeithRoberts,PeterWalter:MolecularBiologyoftheCell,

IVEdition. 

 CooperG.M.andRobertE.HausmanR.E.TheCell:AMolecularApproach,VEdition,ASMPressandSinauerAssociates

. 

 McLennan A., Bates A., Turner, P. and White M. (2015). Molecular Biology IV Edition. GS, Taylor and 

FrancisGroup,NewYorkandLondon. 

 

 

 

 

 

 

 

 
 

 

 

Objectives 

C-5.2:PRINCIPLESOFGENETICS AND 

BIOTECHNOLOGY 

 

 

 

Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

To provide the information regarding the fundamental genetics like Mendelian and Non Mendelian 

inheritances,linkages,mutations,sexdeterminationofvariousanimals,extrachromosomalinheritances and biotechnology 

etc. 
 

THEORY 

UNIT– I: MendelianGenetics,Linkage,Crossing OverandChromosomal Mapping 

Principles ofinheritance,Incompletedominance and co-dominance,Multiple alleles, 

Lethalalleles,Epistasis,Pleiotropy, Sex-linked, sex-influenced and sex-limited characters inheritance. Polygenic 

inheritance with suitableexamples;simplenumericalsbasedonit. 

Linkage and crossing over, Cytological basis of crossing over, Molecular mechanisms of crossing over 

includingmodels of recombination, Recombination frequency as a measure of linkage intensity, Two factor and 

three factorcrosses,Interferenceandcoincidence,Somaticcellhybridization. 

UNIT– II:Mutations 

Types of gene mutations (Classification), Types of chromosomal aberrations (Classification, figures and with 

onesuitableexampleofeach),MolecularbasisofmutationsinrelationtoUVlightandchemicalmutagens;Detectionofmutati

ons:CLBmethod,attachedXmethod. 

UNIT– III:Sex Determination&Extra-chromosomalInheritance 

ChromosomalmechanismsofsexdeterminationinDrosophilaandMan;Criteriaforextra-

chromosomalinheritance,AntibioticresistanceinChlamydomonas,MitochondrialmutationsinSaccharomyces,Infective

heredityinParameciumandMaternaleffects. 

    UNIT– IV: Principles of Biotechnology 

Concept and Scope of Biotechnology,GeneticEngineering;Mechanism of Recombinant DNA 

Technology:Restrictionenzymes,vectors, PCR;Molecular Techniques:Southern Blotting, Northern Blotting and 

Western Blotting; DNA finger printing ,cloning ,transgenic animals. 

 

PRACTICAL 

1. StudyofMendelianlawsandgeneinteractions. 

2. Linkagemapsbased ondatafrom Drosophilacrosses 

3. Studyofhumankaryotype(normaland abnormal). 

4. Pedigreeanalysisof somehuman inheritedtraits. 

5. To study folloeing techniques through photographs  

a) Southern Blotting 

b) Northern Blotting 

c) Western Blotting 

d) DNA sequencing(Sanger’s Method) 
e) PCR 

f) DNA finger printing 

 

Outcomes 

 To thelearnthehistoryandscopeofGenetics. 

 Understanding the premendeliangenetic conceptsand to study thelawsand conceptsofMendelian inheritance. 

 ToknowabouttheprinciplesofdeviationfromMendelianinheritancewithexamplesandconceptsofmultiplealleleswith

examples. 

 

Text Books: 
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1. BenjaminPierce,(2015) Genetics- A ConceptualApproach,5thedition,WHFreeman publication 

2. Klug,W.S.,Cummings, M.R.,Spencer,C.A. (2012).Conceptsof Genetics.XEdition. 

 

SuggestedReadings: 

 BenjaminCummings.Russell,P.J. (2009).Genetics-AMolecularApproach.IIIEdition. 

 Snustad, D.P., Simmons, M.J.(2009).Principlesof Genetics. VEdition. John Wiley and SonsInc. 

 Griffiths,A.J.F.,Wessler,S.R.,Lewontin,R.C.andCarroll,S.B.IntroductiontoGeneticAnalysis.IXEdition. 

W.H.FreemanandCo. 

 FletcherH. and HickeyI. (2015). Genetics.IVEdition. GS,Taylor and FrancisGroup,NewYork andLondon. 
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Objectives 

DSE-5.3: ANIMALBEHAVIOURANDCHRONOBIOLOGY 

Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSemPractical–

25/3hrs 

To know in details about patterns of behaviours, survival strategies, social and cooperative behaviours, design 

ofsignalsandchronobiology. 
 

 

 

UNIT– I: Animal Behaviour 

THEORY 

Origin and history of Ethology; Brief profiles of Karl von Frisch, Ivan Pavlov, Konrad Lorenz, Niko 

Tinbergen;Proximate andultimate behavior; Objective of behaviour, Behaviouras a basis of evolution; Behaviouras 

adiscipline ofscience; Innatebehaviour,Instinct,Stimulusfiltering,Sign stimuliandCodebreakers. 

UNIT–II:PatternsofBehaviour 

Stereotyped Behaviours (Orientation, Reflexes); Individual behavioural patterns; Instinct vs. Learnt 

Behaviour;Associativelearning,classicalandoperant conditioning,Habituation,Imprinting. 

UNIT– III: SocialandSexualBehaviour 

Social Behaviour: Concept of Society; Communication and the senses; Altruism; Insects’ society with Honey bee 

asexample;Foraginginhoneybeeandadvantagesofthewaggledance. 

Sexual Behaviour: Asymmetry of sex, Sexual dimorphism, Mate choice, Intra-sexual selection (male rivalry), Inter-

sexualselection(femalechoice),Sexual conflict inparentalcare. 

UNIT– IV: Chronobiology 

Historical developments in chronobiology; Biological oscillation: the concept of Average, amplitude, phase 

andperiod. Adaptive significance of biological clocks, Relevance of biological clocks, Types and characteristics 

ofbiological rhythms: Short- and Long-term rhythms; Circadian rhythms; Tidal rhythms and Lunar rhythms; 

Conceptof synchronization and masking; Photic and non-photic zeitgebers; Circannual rhythms; Photoperiod and 

regulationseasonalreproductionofvertebrates;Roleofmelatonin. 

 

PRACTICAL 

1. To study nestsandnesting habitsof thebirdsandsocialinsects. 

2. To study thebehaviouralresponsesofwoodlice indryandhumid condition. 

3. To studygeotaxisbehaviourin earthworm. 

4. To study thephototaxisbehaviourin insectlarvae. 

5. Studyand actogramconstructionoflocomotor activityof suitable animalmodels. 

6. Studyof circadian functionsinhumans(daily eating, sleepandtemperature patterns). 

7. VisittoForest/WildlifeSanctuary/BiodiversityPark/ZoologicalParktostudybehavioralactivitiesofanimalsand 

prepareashortreport. 

 

Outcomes 

 Understand types of animal behaviour and their importance to the organisms and enhance their 

observation,analysis, interpretation and documentation skills by taking short projects pertaining to Animal 

behaviour andchronobiology. 

 Learnaboutthebiologicalrhythmandtheirapplicationinpharmacologyandmodernmedicineandrelateanimal 

behaviour with other subjects such as Animal biodiversity, Evolutionary biology, Ecology, 

ConservationbiologyandGeneticbasisofthebehaviour. 

 To learnvariousprocessofchronobiology intheirdaily lifesuch asjetlag. 

 

Text Books: 

1. JohnA(2009)AnimalBehaviour.9th edition,Sinauer AssociateInc., USA. 

2. Vinod Kumar(2002)BiologicalRhythms: Narosa Publishing House, Delhi/Springer-Verlag,Germany. 

 

SuggestedReadings: 

 AKPati.Chronobiology: TheDimensionofTimeinBiologyandMedicine.PINSA(Bilogical 

Sciences).PartB67(6).323-372,Dec.,2001. 

 DavidMcF. AnimalBehaviour.Pitman Publishing Limited,London,UK. 

 ManningA andDawkinsMS.An Introductionto AnimalBehaviour.CambridgeUniversityPress,USA. 

 PaulWSandJohnA(2013)ExploringAnimalBehaviour.6thEdition.SinauerAssociateInc.,Massachusetts,USA. 

 Jay.C.Dunlap,Jennifer.J.Loros,PatriciaJ.DeCoursey(ed).2004,ChronobiologyBiologicalTimekeeping:J,SinauerA

ssociates,Inc.Publishers,Sunderland,MA,USA. 
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Objectives 

DSE-5.4:ECONOMICZOOLOGY  

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Toprovideasignificantstudy abouttheapiculture,sericulture,aquaculture,dairyandpoultry farming. 

 

THEORY 

UNIT–I:Bee-keepingand BeeEconomy(Apiculture) 

VarietiesofhoneybeesandBee pasturage;Setting upanapiary: 

Langstroth’s/Newton’s hive, bee veil, brood and storage chambers, iron frames and comb sheets, drone 

excluder,rearing equipments, handling of bees, artificial diet; Honey extraction techniques; Physico-chemical 

analysis ofhoney;Otherbeneficialproductsfrombee. 

UNIT– II:SilkandSilkProduction(Sericulture) 

Different types of silk and silk worms in India; Rearing of Bombyx mori, Rearing racks and trays, 

disinfectants,rearing appliances, black boxing, Chawki rearing, bed cleaning, mountages, harvesting of cocoons; 

Silkwormdiseases: Pebrine, Flacherie, Grasserie, Muscardine and Aspergillosis, and their management; Silkworm 

pests andparasites: Uzi fly, Dermestid beetles and their management; Silk reeling techniques and Quality 

assessment of silkfibre. 

UNIT– III:Aquaculture 

Induced breeding of fish; Management of hatchery of fish; Management of nursery, rearing and stocking 

ponds;Preparation and maintenance of fish aquarium; Preparation of compound diets for fish; Role of water quality 

inaquaculture; Fish diseases: Bacterial, viral and parasitic; Preservation and processing of harvested fish; Fishery 

by-products. Prawnfarming; Cultureofcrab;Pearlculture. 

UNIT– IV: DairyandPoultry Farming 

Introduction; Indigenous and exotic breeds; Rearing, housing, feed and rationing; Commercial importance of 

dairyand poultry farming; Varietal improvement techniques; Diseases and their management; Dairy or poultry 

farmmanagement andbusinessplan; VisittoanydairyfarmorPoultryfarm. 

 

PRACTICAL 

1. Submissionof reporton anyonefield visitsrelatedtoAquaculture/Apiculture/Sericulture/Poultry/Dairy farm. 

2. Studyofdifferenttypesofbees(Queens,Dronesand Workerbees). 

3. Studyofdifferenttypesofsilk moths. 

4. Studyof life history of silk moth. 

5. Studyofdifferenttypesofpearls. 

6. Studyofdifferenttypesoffish diseases. 

7. Identificationof different typesofscalesin fishes. 

8. Studyofdifferent typesoffins. 

9. Studyofdifferentmodifiedstructuresoffishes(Sawofsawfish,Hammerofhammerheadfish,tailofsharksetc.) 

10. Identificationofvarioustypesof natural silks. 

 

Outcomes 

 To learn indetailaboutthe rearing ofhoney beesand silkworms. 

 Tounderstandthe scopeandsignificance ofaquaculture,acquiretheknowledgeoncultureofFreshwaterFishes. 

 ToknowanddescribetheculturablecharacteristicsofPrawnsandMolluscs;explaintheeconomicimportanceofPealoyst

er. 

 

Text Books: 

1. Sarkar,Kundu and Chaki.(2014)Introduction toEconomicZoology.NCBAPublisher. 

2. T.V.R.Pillay(Author),M.N.Kutty(2011)Aquaculture:PrinciplesandPractices,WileyIndiaPvtLtd;Secondedition 

 

SuggestedReadings: 

 DhyanSinghBisht, Apiculture,ICARPublication. 

 DunhamRA (2004)Aquaculture andFisheriesBiotechnology– GeneticApproaches.CABI publications, U.K. 

 HafezESE (1962) Reproduction inFarm Animals. LeaandFabiger Publishers. 

 KnobilE and Neill JD (2006)ThePhysiologyof Reproduction.Vol.2.Elsevier Publishers,USA. 

 Prost PJ(1962) Apiculture.OxfordandIBH,NewDelhi. 

 SinghS. Beekeeping in India,Indian councilofAgriculturalResearch,NewDelhi. 

 SrivastavaCBL (1999) Fishery ScienceandIndianFisheries.KitabMahalpublications, India. 
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AECC-5.5 (EV-V) :ETHICS&VALUES 

UNIT-V: VulnerableSectionsofSociety:Understanding their Issues 

Full Marks – 

25EndSemTheory–25/1hr 

 
5.1 IssuesRelatingtoChildren: 

Nutritionandhealth,Child Exploitation : Child labour, Trafficking,Sexualexploitation 

5.2 IssuesRelatingtoElderlyPersons: 

AbuseofElders,FinancialInsecurity,LonelinessandSocialInsecurity,HealthCareIssues,NeedsforaHappyandDignified

Ageing 

5.3 IssuesRelatngto Personswithdisability: 

RightsofPWD,affirmativeaction,Preventionofdiscrimination,providingequal 

opportunity,variousschemeforempoweringPWDandsocialjusticeforPWD 

5.4 IssuesRelatingto ThirdGender: 

UnderstandingtheThirdGender,Socialjusticeforthem,Removalofdiscrimination,AffirmativeactionandAcceptanceofdi

versityofgender 



CoursesofStudies,Science(Zoology Department)-2022 

210|Page 

 

 

 

 

 

 

 

 

 
 

Objectives 

SEMESTER-VI 

C-6.1:DEVELOPMENTALBIOLOGY 

 

 

 

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

The main objective of Developmental Biology course is make student understand the pattern and process 

ofembryonic development, body plan, fate map, induction, competence, regulative and mosaic development, 

molecularand geneticapproachforthestudyofdevelopingembryo. 

 

THEORY 

UNIT– I: Introductionto DevelopmentalBiology,Gametogenesis&Fertilization 

Historicalperspectiveandbasicconcepts:Phasesofdevelopment,Cell-Cellinteraction,Patternformation,Differentiation 

and growth, Differential gene expression, Cytoplasmic determinants and asymmetric cell division.Gametogenesis, 

Spermatogenesis, Oogenesis; Types of eggs, Egg membranes; Fertilization (External and 

Internal):Changesingametes,Blockstopolyspermy. 

UNIT– II:Early EmbryonicDevelopment 

Cleavage:Planesandpatternsofcleavage;TypesofBlastula;Fatemaps(includingTechniques);Earlydevelopmentoffroga

ndchickuptogastrulation;Embryonicinductionandorganizers. 

UNIT– III: LateEmbryonicDevelopment 

Fate of Germ Layers; Extra-embryonic membranes in birds; Implantation of embryo in humans, Placenta 

(Structure,typesandfunctionsofplacenta). 

UNIT– IV: PostEmbryonicDevelopment &Implicationsof Developmental Biology 

Metamorphosis: Changes, hormonal regulations in amphibians and insects; Regeneration: Modes of 

regeneration,epimorphosis,morphallaxisandcompensatoryregeneration(withoneexampleeach);Ageing:ConceptsandT

heories. Teratogenesis: Teratogenic agents and their effects on embryonic development; In vitro fertilization, 

Stemcell (ESC),Amniocentesis. 
 

PRACTICAL 

1. Studyofwholemountsandsections ofdevelopmental stages offrogthrough permanent slides:Cleavage 

stages,blastula, gastrula,neurula,tail-bud stage,tadpole(external andinternalgillstages) and life cycle of frog. 

2. Studyofwholemountsofdevelopmentalstagesofchickthroughpermanentslides:Primitivestreak(13and18hours),21,2

4,28,33,36,48,72,and96hoursofincubation(HamiltonandHamburgerstages). 

3. Studyof thedevelopmentalstagesand lifecycleofDrosophilafrom stockculture. 

4. Studyofdifferent sectionsofplacenta (photomicropgraph/slides). 

5. Projectreporton Drosophilaculture/chickembryodevelopment. 

6. Studyofdevelopmentalstagesbyraising chickembryoin thelaboratory 

 

Outcomes 

 To learn aboutthemechanismsthatsupportgrowth and development in azygote. 

 To understand abouttheinteresting and uniquepostembryonic developmentthathappensin otheranimals 

 To knowaboutthe concept ofageing and therelevanceofthisknowledge in severalmedicalapplications. 

 

Text Books: 

1. LewisWolpert(2010).Principlesof Development.II Edition,Oxford University Press. 

2. Gilbert,S.F.(2017).DevelopmentalBiology,XIEdition,SinauerAssociates,Inc.,Publishers,Sunderland,Massachuset

ts, USA. 

 

SuggestedReadings: 

 Carlson,R.F.Patten'sFoundationsof Embryology. 

 Kalthoff (2008).AnalysisofBiologicalDevelopment,IIEdition, McGraw-HillPublishers. 

 Verma PSandAgrawalVK,ChordataEmbryology(2010)(S ChandPublication). 
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Objectives 

C-6.2:EVOLUTIONARYBIOLOGY 
 

 
Full Marks – 

100MidSem –

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

Objectives of the paper is to provide basic idea about classical and modern taxonomic 

approaches,Biodiversityandconservationofbio-resources,makes student aware about the evolutionaryprocess 

andvariouscomponentsofecosystemandtheirimportance 
 

THEORY 

UNIT– I: Theories,EvidencesofEvolutionand Extinction 

Life’sBeginnings:Chemogeny,RNAworld,Biogeny,Originofphotosynthesis,Evolutionofeukaryotes.Historical review 

of evolutionary concept: Lamarckism, Darwinism,Neo-Darwinism.Evidences ofEvolution:Fossil record (types of 

fossils, transitional forms, geological time scale, evolution of horse, Sources of variations:Heritable variations and 

their role in evolution. Extinctions, Back ground and mass extinctions (causes and effects),detailedexampleof K-

Textinction. 

UNIT–II:ProcessofEvolutionary changes 

Population genetics: Hardy-Weinberg Law (statement and derivation of equation, application of law to 

humanPopulation);EvolutionaryforcesupsettingH-

Wequilibrium;Naturalselection(conceptoffitness,selectioncoefficient, derivation of one unit of selection for a 

dominant allele, genetic load, mechanism of working, types ofselection,density-

dependentselection,heterozygoussuperiority,kinselection,adaptiveresemblances,sexualselection). Genetic Drift 

(mechanism, founder’s effect, bottleneck phenomenon); Role of Migration and Mutation inchanging 

allelefrequencies. 

UNIT–III:Speciesconceptand Speciation 

Productofevolution:Microevolutionarychanges(inter-populationvariations,clines,races,Speciesconcept,Isolating 

mechanisms, modes of speciation—allopatric, sympatric, Parapatric. Adaptive radiation / 

macroevolution(exemplifiedbyGalapagosfinches); 

UNIT– IV: Concept ofOriginand Evolutionofman 

Originandevolutionofman,Unique hominincharacteristicscontrastedwithprimatecharacteristics,primatephylogeny 

from Dryopithecus leading to Homo sapiens, molecular analysis of human origin. Phylogenetic trees,Multiple 

sequencealignment,constructionandinterpretationofphylogenetictrees. 

 

PRACTICAL 

1. Studyoffossilsfrommodels/ pictures 

2. Studyofhomologyandanalogyfrom suitablespecimens 

3. StudyandverificationofHardy-Weinberg Lawbychi square analysis 

4. Demonstrationofroleofnaturalselectionandgeneticdriftinchangingallelefrequenciesusingsimulationstudies 

5. Graphicalrepresentationandinterpretationofdataofheight/weightofasampleof100humansinrelationtotheir 

ageandsex. 

6. Constructionofphylogenetictreeswiththehelpofbioinformaticstools(ClustalX,Phylip,NJ)anditsinterpretation. 

 

Outcomes 

 Tolearnaboutmanytheoriesregardingbiogeny,evolutionofeukaryotesandtheInformationoffossilsandextinction. 

 Tounderstandaboutpopulationgenetics,withtheconceptoforiginandevolutionofmanvariousconceptsforphylogeneti

ctree making. 

 To knowindetailsaboutspeciesconceptandspeciation. 

 

Text Books: 

1. Campbell,N.A.and ReeceJ.B(2011).Biology.IX Edition.Pearson,Benjamin, Cummings. 

2. RastogiB.B., (2018). OrganicEvolution,MedTech;3rdedition 

 

SuggestedReadings: 

 B.K.andHallgrimson,B.(2008). EvolutionIVEdition.JonesandBarlettPublishers. 

 Douglas,J.Futuyma(1997).EvolutionaryBiology.SinauerAssociates.Snustad.SPrinciplesofGenetics. 

 Ridley,M(2004)EvolutionIIIEdition Blackwell publishingHall. 
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Objectives 

DSE-6.3:IMMUNOLOGY  

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSem Practical – 

25/3hrs 

To develope knowledge about structures and function of immune cells, immunoglobulins, antigens and 

theirinteractions with antibodies. They will know about MHC molecules, cytokines, hyper sensitivity reactions and 

cellularmodeofimmunitydevelopment.They willknowtheimmunediffusiontechniqueandELISA. 

 

THEORY 

UNIT– I:Innate andAdaptiveImmunity 

Historical perspective of Immunology, Early theories of Immunology, Cells and organs of the Immune 

system.Anatomical barriers, Inflammation, Cell and molecules involved in innate immunity, Adaptive immunity 

(Cellmediated and humoral), Passive: Artificial and natural Immunity, Active: Artificial and natural Immunity, 

Immunedysfunctions(briefaccountofautoimmunitywith referencetoRheumatoid Arthritisandtolerance,AIDS). 

UNIT–II:AntigensandImmunoglobulins 

Antigenicityandimmunogenicity,Immunogens,Adjuvants and haptens, Factors influencingimmunogenicity, Band T-

Cell epitopes, Immunoglobulins: Structure and functions of different classes of immunoglobulins, 

Antigenantibodyinteractions,Immunoassays(ELISA-Direct,Indirect, Competitive,Sandwichand RIA) 

UNIT–III:MajorHistocompatibilityComplex,CytokinesandComplementsystem 

Structureandfunctionsof MHC molecules.Endogenousandexogenouspathways ofantigenprocessingandpresentation; 

Cytokines -Properties and functions of cytokines, Therapeutics Cytokines Complement System -

Componentsandpathwaysofcomplement activation. 

UNIT– IV: HypersensitivityandVaccines 

Gell and Coombs’ classification and brief description of various types of hypersensitivities Vaccines -various 

typesofvaccines,Advancesinvaccineproduction. 
 

 

 
1. Studyof lymphoid organs. 

PRACTICAL 

2. Histologicalstudyofspleen,thymusandlymphnodesthroughslides/ photographs 

3. Preparationof stained bloodfilmto studyvarioustypesofWhitebloodcells. 

4. ABO blood groupdetermination. 

5. TotalWBCcounting. 

6. Demonstration ofELISA. 

7. DemonstrationofBone marrowsmearsto studyImmune cells. 

 

Outcomes 

 Tolearnanddescribethebasicmechanisms,distinctionsandfunctionalinterplayofinnateandadaptiveimmunity 

anddefine 

 Understand the molecular basis of complex, humoral (Cytokines, Complement) and cellular processes 

involvedin inflammationandimmunity,instatesofhealthanddisease. 

 To know cellular/molecular pathways of humoral/cell-mediated adaptive responses including the role of 

MajorHistocompatibility Complex Explain the cellular and molecular aspects of lymphocyte activation, 

homeostasis,differentiation,andmemory 

 

Text Books: 

1. AbbasK.AbulandLechtmanH.Andrew(2017)CellularandMolecularImmunology.VEdition.SaundersPublication. 

2. Kindt,T.J.,Goldsby,R.A.,Osborne,B.A.andKuby,J(2017).Immunology,VIEdition.W.H.FreemanandCompany. 

 

SuggestedReadings: 

 PeterJ.Delvesand SeamusJ. Martin(2017)Roitt′sEssentialImmunology, Wiley-Blackwell; 13th edition 
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Objectives 

DSE-6.4:FISHANDFISHERIES 
 

 
Full Marks – 

100MidSem–

15/1hr 

End Sem Theory – 60/3 

hrsEndSemPractical–

25/3hrs 

To learndetailsabout taxonomy andbiology offishesaswellasvariousaquaculturetechniquesindetails. 

 

THEORY 

UNIT– I:Systematics, Morphology andPhysiology 

Systematic classification of native/exotic fishes (upto classes), Types of fins and their modification; Locomotion 

infishes; Hydrodynamics; Types of scales, Use of scales in classification and determination of age of fish; Gills 

andgasexchange;Swimbladder;Reproductivestrategies(SpecialreferencetoIndianfishes);Electricorgans;Bioluminesce

nce;Mechanoreceptors;Schooling;Migration 

UNIT–II:Fisheries 

Inland fisheries; Marine fisheries; Environmental factors influencing the seasonal variation in fish; Fishing 

craftsand Gears;DepletionofFisheriesresources; Fisherieslawsand regulations. 

UNIT– III:Aquaculture 

Sustainableaquaculture;Extensive,semi-intensiveandintensivecultureoffish;Polyculture;Compositefishculture; brood 

stock management; Induced breeding of fish; Management of fin fish hatcheries; Preparation 

andmaintenanceoffishaquarium.Factorsaffectingaquaculture. 

UNIT– IV: FishPathologyandTransgenesis 

Fish diseases: bacterial, viral and parasites; Preservation, diagnosis and treatment, Processing of harvested 

fish,Fisherybyproducts;Transgenicfish,zebrafishasamodelorganisminresearch. 

 

PRACTICAL 

1. StudyofPetromyzon,Myxine,Pristis,Chimaera,Exocoetus,Hippocampus,Gambusia,Labeo,Heteropneustes,Anaba

s 

2. Studyofdifferenttypesofscales(Throughpermanent slidesandphotographs) 

3. Studyof craftsandgearsusedin fisheries. 

4. Water qualitycriteria foraquaculture:assessment of pH,conductivity,totalsolidsandtotaldissolvesolids. 

5. Studyof airbreathing organsin Channa, Heteropneustes, Anabasand Clarias. 

6. Demonstration ofinduced breeding infishes(Virtual). 

7. Demonstration ofparentalcare infishes(Virtual). 

8. Projectreporton avisitto anyfish farm/piscicultureunit/zebra fishrearing lab 

 

Outcomes 

 To learn about different aspects about the current status, classification, fish and fishery resources andtypes 

ofcapture and culture practices employed in various Inland (cold water and riverine systems), reservoirs, 

estuariesaswellasmarinewaterbodiesinIndia. 

 To understand the points on and various and problems encountered by these major water bodies and 

alsodisseminate ondifferentschemespracticedforthedevelopment ofthesame. 

 Toknowanddemonstrateasoundunderstandingonvariousregulationsandpoliciesforassessmentandconservationoffis

heryresources. 

 

Text Books: 

1. QBone and RMoore(2008),Biologyoffishes,Taylor andFrancisgroup,CRCPress, UK 

2. S.S.KhannaandH.R.Singh(2014)Atextbookoffishbiologyandfisheries,NarendraPublishingHouse,3rdedition. 

 

SuggestedReadings: 

 DH Evansand JD Claiborne,ThePhysiology offishes, Taylor and Francisgroup,CRC, UK 

 RJMogdansandBGKapoor,Thesensesoffish:Adaptationsforthereceptionofnaturalstimuli,Springer,Natherland 

 CBLSrivastava, Fishbiology, NarendraPublishingHouse 

 JRNorman,A Historyoffishes,HillandWang Publishers. 

 
 

OR 
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DSE-6.4:PROJECTWORK  

 
Full Marks – 

100EndSem–

100 
 

Eachstudenthastoundertakeaprojectworkundertheguidanceofateacherandsubmittheprojectreportintheformofathesis.There

willbeapresentationoftheprojectworkbeforeanexternalexaminer. 

 

 

 

AECC-6.5(EV-VI):ETHICS&VALUES 

UNIT-VI: Environmental&TechnoEthics 

 

 
6.1 EnvironmentalEthics: 

 

 

 

 
Full Marks – 

25EndSemTheory–25/1hr 

Types of Ecological Values, Environmental Values & Valuing Nature, Equitable use of Resources, Role 

ofIndividual in the conservation of resources for future generation, Bio-Ethics-Genetic manipulation in plants 

andanimalsforbenefitsofsocietyandcrueltyagainstanimal. 

6.2 PromotionofGreenTechnology: 

GoalofGreenTechnology:Reducerecycling,Renew(removalofchemicals), 

RefuseandResponsibility. 

GreenTechnologyinrelationto:- EnergyandConstruction. 

6.3 Ethicsand Technology: 

Ethicsand Technology with reference to Science,gadget, machineetc. and interactionwith each other, 

Agricultural,Industrial,Digital,GlobalizedAgeetc 

6.4 JudiciousUse ofTechnology: 

Judicioususe ofMobile Phones, Electricalmachines,Plastics, Television, Computersandtheir harmfuleffects 

EthicsandUse of DigitalTechnology:Cyberethics- Crimesand Ethicalhacking, 

Ethicsof social media: WhatsApp,Facebook, Twitter andothers 

 

 

 

*** 
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